Cloning and cellular localization of the canine progesterone receptor: co-localization with growth hormone in the mammary gland.
The mammary gland has been found to express the gene encoding growth hormone (GH) in several species. Within the mammary gland, it may act as an autocrine/paracrine growth factor for cyclic epithelial changes, and may be a determinant in mammary carcinogenesis. In the dog, progestins enhance mammary GH expression. To elucidate the mechanism of progestin-induced mammary GH expression, the canine progesterone receptor (PR) is characterized and the cellular localization of the PR in normal and tumorous mammary tissues is examined. Sequence analysis of the canine PR revealed two in-frame ATG codons, encoding a putative PR-B protein of 939 amino acids and a putative PR-A protein of 765 amino acids. Western blot analysis indicated that both isoforms occur in uterus and mammary gland issues. Immunohistochemical analysis of the PR revealed that the PR was differentially expressed in mammary tissue, with many PR-positive epithelial cells in the proliferation phase of the glandular tissue and a low number of PR-positive cells in differentiated mammary tissue. Stromal and myoepithelial cells had no specific PR staining. Mammary tumours had a variety of staining patterns, including no staining, normal nuclear staining, marked heterogeneous immunoreactivity and perinuclear staining of tumorous epithelial cells and cytoplasmic-staining of spindle cells. Double staining showed that all GH-producing cells were positive for PR, whereas not all PR containing cells stained for GH. It is concluded that the activated PR may transactivate GH expression in the mammary gland within the same cell and functions as a pre-requisite transcription factor. However, during malignant transformation this regulation may be lost.